Th is book is a cross-cultural reference volume of all attested numerical notation systems (graphic, nonphonetic systems for representing numbers), encompassing more than 100 such systems used over the past 5,500 years. Using a typology that defi es progressive, unilinear evolutionary models of change, Stephen Chrisomalis identifi es fi ve basic types of numerical notation systems, using a cultural phylogenetic framework to show relationships between systems and to create a general theory of change in numerical systems. Numerical notation systems are primarily representational systems, not computational technologies. Cognitive factors that help explain how numerical systems change relate to general principles, such as conciseness and avoidance of ambiguity, which also apply to writing systems. Th e transformation and replacement of numerical notation systems relate to specifi c social, economic, and technological changes, such as the development of the printing press and the expansion of the global world-system.
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Chrisomalis, Stephen, 1970 Further refi nements and a new draft of the book were produced under a SSHRC postdoctoral fellowship at the University of Toronto. While I was in Toronto, Richard Lee, Trueman MacHenry, and David Olson were particularly helpful to me and provided useful insights on the theories and concepts underlying my work, forcing me to clarify my own positions in ways that I had not previously done. Bob Bunker, John Gilks, Heather Hatch, Andy Pope, and Shana Worthen read portions of the manuscript at this stage and provided very useful editorial advice.
A work of this scope inevitably relies upon the individual and collective experience of regional specialists in the writing systems and mathematical practices of various regions and periods, and of theorists working in cognitive and psychologically oriented anthropology and linguistics. I have benefi ted tremendously from the specialized expertise of Priskin Gyula, Christopher Hallpike, Jim Hurford, Joel Kalvesmaki, Eleanor Robson, Nicholas Sims-Williams, Matthew Stolper, and Konrad Tuchscherer. A School of Advanced Research Advanced Seminar entitled Th e Shape of Script was the key to moving my work into its fi nal completed form, and introduced me to many additional regional specialists whose advice has been of assistance: John Baines, John Bodel, Beatrice Gruendler, Stephen Houston, David Lurie, Kyle McCarter, John Monaghan, Richard Salomon, Kyle Steinke, and Niek Veldhuis.
Scholars of numeration include historians, anthropologists, archaeologists, linguists, mathematicians, and psychologists, to name only a few, and it is all too easy in such a disparate crowd of research traditions to lack a sense of disciplinary cohesion and of one's scholarly infl uences. I therefore acknowledge my intellectual forebears in the comparative study of numerals, most notably Florian Cajori, Genevieve Guitel, Karl Menninger, Antoine Pihan, and David Eugene Smith. Although I disagree with his conclusions in many places, I thank Georges Ifrah, whose gargantuan and important Histoire universelle des chiff res (1998) inspired me to produce this volume.
Eric Crahan and Frank Smith at Cambridge University Press deserve great credit for their skillful guidance of my work through the editorial process at all stages. Russell Hahn guided the complex copyediting masterfully, and Leah Shapardanis prepared the index and read proofs. Many thanks to the fourteen anonymous reviewers who read and commented on one or more chapters on behalf of the Press, and to the entirety of the production staff for their handling of dozens of specialized typefaces.
To my family, all my love and thanks. Arthur Chrisomalis provided useful fi rsthand insights into the childhood acquisition of lexical and graphic numeration, and rekindled his father's wonderment at the magic of numbers. Finally, this work is dedicated with love to my wife, Julia Pope, for her patience with me over the past decade, her keen editorial eye, her endless willingness to reread manuscript chapters, and her ongoing conviction that this work is worthwhile.
Despite the advice and assistance of the abovementioned, and any others I have forgotten, I have doubtless made many errors of fact and interpretation, and I eagerly anticipate the opportunity to broaden my knowledge of numerical notation systems in the future.
Notes on Style
Th roughout the book I have used the conventions "bc" and "ad" to refer to chronological periods. Where no era indicator is associated, ad dates are assumed; I do so only when the interpretation of a date is obvious.
